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0 Apparatus for manufacturing cigarette filter. 



® A filter-manufacturing apparatus comprises a 
cutting drum (4), which has transporting grooves (24) 
and adapted to receive filter rods (FO) having a 
prescribed length. An annular slit (26) is formed in 
the circumference of the cutting drum (4). A circular 
cutting blade (32) extends into the annular slit (26) in 
a rotatable manner. A rod-shaped stopper (54) is 
movably arranged in each transporting groove (24). 
and the distance between each stopper (54) and the 
annular slit (26) is adjustable such that It corre- 
sponds to the length of a filter plug (Fp) to be cut 
from a filter rod (FO). The cutting drum (4) comprises 
a pushing mechanism (62) for moving the fitter rod 
^(FO) along the transporting groove (24) against the 
^stopper (54) by jetting air, whereby the filter rod (FO) 
Qis cut by the cutting blade (32). with its one end 
^ abutting against the stopper (54). A receiving dmm 
0^(86) with receiving grooves (88a, 88b) is in rolling 
CO contact with the cutting drum (4). The receiving 
00 drum rotates such that the receiving grooves (88a, 
*^88b) come into alignment with th transporting 
Ogroov s (24) of the cutting drum (4). The receiving 
Q^drum is provided with a transf r mechanism (100). 
^JThis transfer mechanism (100) sucks only the filter 
plug (Fp) cut from the filter rod (FO) held in the 
transporting groove (24) and transfers it into the 



receiving groove. The transfer mechanism causes 
the remaining part of the filter rod (FO) to be held in 
the transporting groove (24), in order for the remain- 
ing part to be carried again to the cutting blade (32) 
with the rotation of the cutting drum (4). 
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Apparatus for manufacturing cigarette filter 



The present invention relates to a cigarette 
filter-manufacturing apparatus to be incorporated in 
equipment for manufacturing filter-tipped ciga- 
rettes, and more particularly to a cigarette filter- 
manufacturing apparatus capable of producing 
cigarette filters of various sizes. 

A cigarette filter-manufacturing apparatus of 
this type comprises a hopper for storing a large 
number of filter rods having a predetermined 
length. The filter rods are supplied one by one 
from the hopper to a cutting drum. This cutting 
drum has a number of filter rod-transporting 
grooves formed in the circumference thereof at 
regular intervals, and the transporting grooves has 
a size suitable for receiving the filter rods. A filter 
rod supplied from the hopper are received in a 
transporting groove of the cutting drum, and is 
transported as the cutting drum rotates. 

One or more one annular slits are formed in 
the circumference of the cutting drum such that 
they extend across the filter rod-transporting 
grooves. The annular slits are located at such posi- 
tions that the filter rod in each transporting groove 
can be divided in equal parts. One or more circular 
cutting blades, the number of which is equal to that 
of annular slits, are arranged in the vicinity of the 
circumference of the cutting drum. Each cutting 
blade has its edge located in the corresponding 
annular slit The filter rod received in a filter rod- 
transporting groove is transported with the rotation 
of the cutting drum and is cut or divided in equal 
parts when it passes the cutting blades. In this 
manner, filter plugs, each of which is twice as long 
as a cigarette filter, are obtained. 

The filter plugs, obtained by cutting the filter 
rod on the cutting drum, are received and earned 
by a succeeding grooved drum. While they are 
canied, they are arranged such that their length- 
wise directions are perpendicular to the direction in 
which they are carried. Thereafter, they are sup- 
plied to a wrapping machine, which is part of the 
filter-tipped cigarette manufacturing equipment. 

Hitherto, filter-tipped cigarettes of various 
brand names have been on sale. Since the variety 
of brand names results from uang different kinds 
of tobacco leaves, changing the mixing rate there- 
of, or diversifying the packet design, it is expected 
that filter-tipped cigarettes of new brand names will 
be on sale in the future by varying the length of 
cigarette filters. 

In ord r to vary the length of cigarette filters or 
filter plugs by use of the above-mentioned cigar tte 
filter-manufacturing apparatus, the cutting dmm 
must be replaced with another, and the positions of 
cutting blades must be adjusted accordingly since 



the edges of the cutting blades are located within 
the annular slits of the cutting drum. The replace- 
ment of the cutting drum is necessary since the 
positions of the annular slits have to be changed in 
5 accordance with the length of the filter plugs to be 
manufactured. If the positions of the annular slits 
are changed, the positions of the cutting blades 
have to be changed accordingly. Therefore, the 
replacement of the cutting drum and the adjust- 
10 ment of the positions of the cutting blades are 
laborious and time-consuming. 

A filter rod-manufacturing apparatus presently 
available is designed to produce filter rods of a 
prescribed length, e.g.. 120 mm. Therefore, if filter 
75 plugs shorter than 20 mm are required, a 120 mm- 
filter rod has to be cut into six equal parts. Con- 
versely, if filter plugs longer than 20 mm are re- 
quired, the 120 mm-filter rod is usually cut into four 
equal parts. To cope with these requirements, the 
20 above-mentioned replacement of the cutting doim 
is necessary, and further the cutting blades have to 
be adjusted in position after determining the appro- 
priate number of cutting blades to be employed. In 
addition, the filter plug-transporting drums sue- 
25 ceeding to the cutting drum tiave to be modified, 
as well as their driving mechanisms. 

it is accordingly an object of the present inven- 
• tion to provide an apparatus which can easily 
change the length of cigarette filters to be manu- 
30 factured and which is simple is structure and can 
be adapted for various requirements. 

This object is achieved by providing an appara- 
tus which manufactures a plurality of cigarette filter 
plugs by cutting a cigarette filter rod having a 
35 predetermined length and which comprises the fol- 
lowing structural components: 
cutting means including a cutting drum rotatable in 
one direction and one rotatable circular cutting 
blade, the cutting drum having a plurality of filter 
40 rod-transporting grooves formed in the circumfer- 
ence of the drum at regular inten/als such that the 
axes of the transporting grooves extend in the 
same direction as the axis of the cutting drum, and 
one annular slit formed in the circumference of the 
45 cutting drum such that it extends across the trans- 
porting grooves, the cutting blade having a circular 
edge advanced Into the annular slit; 
filter rod-supplying means for supplying filter rods 
from a supply position defined in the circumferen- 
50 tial direction of the cutting drum into every n-th 
filter rod-transporting groove (n: a predetermin d 
natural number) of the cutting drum; 
a plurality of stoppers located in the respective 
transporting grooves of the cutting drum and mov- 
able in the axial direction of the transporting 
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grooves; 

adjusting means for adjusting the distance between 
each stopper and the annular siit to one second to 
one ninth of the overall length of a filter rod by 
moving the stoppers in the axial direction of the 
transporting grooves in association with one an- 
other, whereby the filter rod received in each trans- 
porting groove of the cutting drum passes the 
cutting blade with the rotation of the cutting drum, 
so that the filter rod is cut into one fitter plug whose 
length is one second to one ninth of the length of 
the filter rod. and a multiple-length plug whose 
length is an integral multiple of the filter plug; 
pushing means for pushing either the filter rod 
received in the transporting groove of the cutting 
drum or the multiple-length plug obtained by cut- 
ting the filter rod against the corresponding stopper 
along the transporting groove, at least when the 
filter rod or the multiple- length plug is transported 
from the supply position to the cutting blade posi- 
tion; 

receiving means for receiving the filter plug from 
the transporting groove of the cutting drum, the 
receiving means including: (a) a receiving drum 
arranged at a receiving position located away from 
the supply position in the circumferential direction 
of the cutting drum and Is in rolling contact with the 
cutting drum such that it is rotatable in the opposite 
direction to that of the cutting drum. tTie receiving 
drum having a plurality of filter plug-receiving 
grooves which are formed in the circumference 
thereof at regular intervals and which have axes 
extending in the same direction as the axis of the 
receiving drum; and (b) transfer means for transfer- 
ring, at the receiving position, one or two filter 
plugs from the transporting groove of the cutting 
drum to the receiving groove of the receiving drum 
and for permitting the multiple-length plug to be 
held in the transporting groove of the cutting drum, 
in order for the multiple-length plug to be carried 
again to the cutting blade with the rotation of the 
cutting drum; 

transport means for transporting either the one or 
two filter plugs received from the receiving groove 
of the receiving drum; and 

filter plug-juxtaposing means for juxtaposing the 
filter plugs which are being transported by the 
transport means, such that their axes are parallel to 
one another. 

In the above cigarette niter-manufacturing ap- 
paratus of the present invention, a filter rod re- 
ceived in a transporting groove of the cutting drum 
passes the cutting blade, whereby it is cut, as it is 
transported with the rotation of the cutting drum. 
Since, at this tim . the filt r rod is pushed against 
the stopper, a filter plug cut from the filter rod has 
a length equal to the distance betw en the stopper 
and the annular slit The flit r plug is transf n d 
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from the transporting groove of the cutting drum to 
the receiving groove of the receiving drum, and is 
then transported. In the meantime, a multiple- 
length plug, which Is the remaining part of the filter 

5 rod, is held in the transporting groove and is trans- 
ported again to the cutting blade. Before the 
multiple-length plug reaches the cutting blade, it is 
pushed by the pushing means such that its one 
end abuts the stopper. When the multiple-length 

10 plug passes the cutting blade, a second filter plug 
is cut from the multiple-length plug. The second 
filter plug is transferred from the transporting 
groove of the cutting drum to the receiving groove 
of the receiving drum, rn the same manner as in 

75 the first filter plug. 

The above-mentioned process of cutting either 
the filter rod or the multiple-length plug is repeated 
until the multiple-length plug whose length is twice 
that of the filter plug is cut into two filter plugs. The 

20 two filter plugs, thus obtained, are simultaneously 
transferred from the transporting groove of the cut- 
ting drum to the receiving groove of the receiving 
drum. 

In the case where an original filter rod is twice 

25 as long as a filter plug, it is cut into two fitter plugs 
when it passes the cutting blade, and these two 
filter plugs are simultaneously transferred from the 
cutting drum to the receiving drum. In this case, 
therefore, there exist no multiple-length plug which 

30 would be transported again to the cutting blade. 

In the above-mentioned cigarette filter-manu- 
facturing apparatus, the length of a filter plug is 
determined by the position of the stopper which is 
movable in the axial direction of the transporting 

35 groove of the cutting drum. Since the distance 
between the annular slit and the stopper can be 
adjusted by moving the stopper in the axial direc- 
tion of the transporting groove, the length of the 
filter plug can be varied. 

40 An adjusting means for moving the stopper can 
be easily realized by employing a screw feed 
mechanism or the like. 

When the length of a filter plug to be produced 
is changed, the length of a filter rod to be supplied 

45 to the cutting drum is also changed such that it is 
an integral multiple of the^ changed length of the 
filter plug. 

This invention can be more fully understood 
from the following detailed description when taken 
50 in conjunction with the accompanying drawings, in 
which; 

Fig. 1 is a schematic view showing the entire 
cigarette filter-manufacturing apparatus according 
to one embodiment of the present invention; 
55 Rg. 2 is a sectional view of a filt r rod- 

supplying drum; 

Fig. 3 is a sectional view of both a cutting 
drum and a receiving drum; 

3 
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Rg. 4 is an explanatory view illustrating how 
filter plugs are transported; 

Rg. 5 is a schematic view showing a ciga- 
rette filter-manufacturing apparatus according to 
another embodiment of the present invention; 

Rg. 6 is an explanatory view illustrating how 
filter plugs are transported in the apparatus shown 
in Rg. 5; 

Rg. 7 is an explanatory view illustrating an 
alternative manner in which the filter plugs are 
transported: 

Rg. 8 is a schematic view showing a modi- 
fication of part of the apparatus: 

Rg. 9 is an explanatory view illustrating how 
filter plugs are transported as a result of the modi- 
fication shown in Rg. 8; 

Rg. 10 is a schematic view showing an 
example of a construction in which two cigarette 
filter-manufacturing apparatuses are combined; 

Rg. 11 is an explanatory view illustrating 
how filter plugs obtained by the construction shown 
in Rg. 10 are transported; 

Rg. 12 is a schematic view showing another 
example of a construction in which two cigarette 
filter-manufacturing apparatuses are combined; and 

Rg. 13 is an explanatory view Illustrating 
how filter plugs obtained by the construction shown 
in Rg. 12 are transported. 

A cigarette filter-manufacturing apparatus ac- 
cording to one embodiment of the present inven- 
tion will now be described, with reference to Rgs. 
1-4. 

As is shown in Rg. 4, the cigarette filter-manu- 
facturing apparatus comprises hopper 2, in which a 
large number of filter rods FO are stored. In this 
embodiment, each filter rod FO is three times as 
long as a filter plug to be produced. 

Rotatable cutting drum 4 is provided under 
hopper 2. Supply mechanism 4 is located between 
cutting drum 4 and hopper 2. so as to take filter 
rods FO, one by one, out of hopper 2 and supply 
them to cutting drum 4. In the case of this embodi- 
ment, supply mechanism 6 comprises rotatable 
take-out drum 8 located right below hopper 2. 
Take-out drum 8 rotates at a predetermined periph- 
eral speed in the counterclockwise direction, as 
indicated by the arrow in Fig. 1. Two take-out 
grooves 10 are formed in the circumference of 
take-out drum 8 such that they are located at 
regular intervals in the circumferential direction of 
take-out drum 8. Since each take-out groove 10 
has such a shape as is shown In Rg. 1, it can 
catch and take one filter rod FO out of hopper 2. 
RIter rod FO, taken out of hopper 2 in this manner, 
is carried with the rotation of take-out drum 8 while 
being kept in take-out groove 10. Arcuat filter 
guide 12 is located substantially on the left side of 
take-out drum 8 such that it extends along the 



circumference of take-out drum 8. RIter guide 12 
serves both to guide filter rod FO, when this filter 
rod is being carried with the rotation of take-out 
drum 8, and to prevent the filter rod from drdppiiig 
5 from take-out groove 10 of take-out drum 8. 

Supply mechanism 6 comprises supply drum 
14. in addition to take-out drum 8 mentioned 
above. Supply drum 14 is located under take-out 
drum 8 and in rolling contact therewith. Supply 
10 drum 14 has the same diameter as that of take-out 
drum 8, and comprises six supply grooves IB 
which are formed in the circumference thereof at 
regular intervals viewed in the circumferential direc- 
tion. Each supply groove 16 has a semicircular 
IS cross section, the size of which is adapted to 
receive filter rod FO. Supply drum 14 rotates at the 
same peripheral speed as that of take-out drum 8 
but in the opposite direction. Take-out drum 8 and 
supply drum 14 rotate such that each take-out 
20 groove 10 of drum 8 comes into alignment with a 
predetermined one of supply grooves 16 of drum 
14. More specifically, when drums 8 and 14 rotate, 
two diametrical supply grooves 16 of drum 14 
come into alignment with the respective take-out 
25 grooves 10 of drum 8 since, in tiie embodiment, 
drums 8 and 14 have the same diameter. When 
take-out groove 1 0 comes in alignment with supply 
groove 16, filter rod FO is transferred from take-out 
groove 10 into supply groove 16, and is then 
30 carried witii the rotation of supply drum 14. In order 
to guide filter rod FO which is being transported on 
supply daim 14, arcuate filter guide 18 is provided 
substantially on the right side of supply drum 14 
such that it extends along the circumference of 
35 drum 14. as is shown in Rg. 1. 

In order to reliably transfer filter rod FO from 
take-out groove 10 into supply groove 16, filter 
guide 12 comprises a forked portion at its lower 
end. and the prongs (not shown) of tiie forked 
40 portion extend into respective annular depressions 
20 (Rg. 2) formed in the circumference of supply 
drum 14, without preventing rotation of supply 
drum 14. Likewise, filter guide 18 comprises a 
forked portion at its upper end. and the prongs (not 
45 shown) of the forked portion extend into respective 
annular depressions (not shown) fonmed in the cir- 
cumference of take-out drum 8, witiiout preventing 
rotation of take-out drum 8. In Rg. 2, reference 
numeral 22 denotes a gear used for rotating take- 
so out drum 14. 

Cutting drum 4 mentioned above is located 
under supply drum 14 and in rolling contact there- 
witti. Eleven filter rod-ti^sporting grooves 24 are 
formed in the circumference of cutting drum 4 such 
55 that they are an-anged in the circumferential direc- 
tion at ttie same intervals as tiiose of supply 
grooves 16 of supply drum 14. Like supply grooves 
16. each transporting grooves 16 has a semicir- 
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cular cross section. Cutting drum 4 rotates in the 
same peripheral speed as that of supply drum 14. 
but in the opposite direction. When cutting drum 4 
rotates, its transporting grooves 24 comes into 
alignment with respective supply grooves 16 of 
supply drum 14. Therefore, when support groove 
16 of supply drum 14 comes into alignment with 
transporting groove 24 of cutting drum 4, niter rod 
FO is transferred from supply groove 16 into trans- 
porting groove 24, in the same manner in which it 
is transferred from take-out drum B to supply drum 
14. and is then transported with the rotation of 
cutting drum 4. 

It should be noted that, when filter rods FO are 
transferred from take-out dnjm 8 to supply drum 
14, they are received into every third supply 
groove 16 of drum 14. in other words, there are 
two empty supply grooves 16 between two diamet- 
ric supply grooves 16 in which filter rod FO is 
received. Therefore, when filter rods FO are trans- 
ferred from supply drum 14 to cutting drum 4. they 
are received in every third transporting groove 24 
of drum 4. 

Fig, 3 shows a cross section of cutting drum 4. 
Cutting drum 4 is rotatable about shaft 25 sup- 
ported at one end. More specifically, cylinder 30 is 
rotatably attached to shaft 25 by means of a pair of 
bearings 28. and cutting drum 4 is fixed to the 
central portion of rotatable cylinder 30. 

In this embodiment, each transporting groove 
24 is sufficiently longer than filter rod FO and 
extends between the end faces of cutting drum 4. 
as is clearly shown in Rg. 3. 

As indicated by the one-dot-dash lines in Rg. 
1. one circular cutting blade 32 is rotatably pro- 
vided In the vicinity of cutting drum 4. Cutting 
blade 32 is located downstream of the rolling con- 
tact point between cutting drum 4 and supply drum 
14 with reference to the direction in which filter rod 
FO is transported (the rolling contact point being 
the filter rod supply position of cutting drum 4). 
The circular edge of cutting blade 32 extends into 
the above-mentioned annular slit (26) such that It is 
deeper than the bottoms of transporting grooves 
24. 

By cutting blade 32 mentioned above, filter rod 
FO received in transporting groove 24 is cut when it 
is transported with the rotation of cutting drum 4. 

RIter guide 34, which is similar in function to 
filter guides 12 and 18, surrounds substantially the 
entire circumference of cutting drum 4. and the 
peripheral portions of cutting blade 32 extends 
toward cutting drum 4 through a slot (not shown) 
formed in filter guide 34. 

RIter guide 34 is cut away, as is indicated by 
"36" in Fig. 1, in the neight)orhood of th rolling 
contact point between cutting drum 4 and supply 
drum 14. Of the two ends of filter guide 34 which 



define cutaway section 36. that end which is shown 
as the upper one in Rg. 1 is forked, and the prongs 
of this forked portion extend into annular depres- 
sion 20 of supply drum 14, as in the cases of filter 
5 guides 12 and 18. On the other hand, that end of 
filter guide 34 which is shown as the lower one in 
Rg. 1 is arranged not to interfere with the lower 
end of filter guide 18. In the embodiment, there- 
fore, filter rod FO can be transported reliably even 
fo at the position where filter guide 18 terminates. As 
is shown in Rg. 1 , suction region S1 is provided in 
the range in which supply groove 16 moves from 
the lower end of filter guide 18 to the above- 
mentioned supply position, and filter rod FO is held 
75 in supply groove 16 by suction when it passes 
through suction region SI. More specifically, six 
axially-extending paths 38 are formed in the interior 
of supply drum 14 such that they are spaced from 
each other at regular intervals in the circumferential 
20 direction of drum 14 and are associated with re- 
spective supply grooves 16. Each path 38 commu- 
nicates with corresponding supply groove 16 by 
means of a plurality of suction paths 40. As is 
shown in Rg. 2. one end of path 38 is open in one 
25 end face of supply drum 14. and control ring 42 is 
arranged on the side of the one end face of supply 
drum 14. Control ring 42 is fixed and is immovable 
in spite of the rotation of supply dnjm 14. The end 
face of supply drum 14 is in sliding contact with 
30 the corresponding face of control ring 42. In the 
face of control ring 42. arcuate suction groove 44 
capable of communicating with each path 38 is 
formed such that its location corresponds to suc- 
tion region SI. Suction groove 44 is constantly 
35 connected to negative pressure source 48 through 
suction channel 46. Therefore, when supply groove 
16 having filter rod FO therein enters suction region 
31 with the rotation of supply drum 14 and path 38 
corresponding to that supply groove 16 is con- 
40 nected to suction groove 44 of control ring 42. filter 
rod FO in supply groove 16 is sucked due to an air 
stream and is therefore held in supply groove 16. 
TTierefore, even when filter rod FO passes through 
the region where filter guide 18 does not exist, it is 
45 held in supply groove 16 by suction, as is shown in 
Rg. 1, so that it can be transported reliably. Since 
the suction of filter rod FO is stopped immediately 
before supply groove 16 comes into alignment with 
transporting groove 24 of cutting drum 4, filter rod 
50 FO can be reliably transferred from supply groove 
16 into transporting groove 24. 

On the outer circumference of rotatable cyl- 
inder 30, spline portion 50 is provided such that It 
is located away from cutting dnjm 4 by a predeter- 
55 mined distance. Spline ring 52 Is provided in en- 
gagement with spline portion 50. spline ring 52 
rotates with tti© rotation of cutting drum 4, but it is 
movable along rotatable cylinder 30, i. in th 
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axial direction of cutting drum 4. 

Eleven rod-shaped stoppers 54 are attached to 
the outer peripheral portion of spline ring 52 such 
that they are an-anged at regular intervals in the 
circumferential direction of spring ring 52. Each 
stopper 54 extends from the outer peripheral por- 
tion of spline ring 42 into corresponding transport- 
ing groove 24 of cutting drum 4. In each transport- 
ing groove 24. corresponding stopper 54 is mov- 
able in the axial direction of groove 24. 

Male screw 56 are formed in the outer circum- 
ference of spline ring 56. and box nut 58 meshes 
with male screw 56. Box nut 58 is rotatabie with 
reference to cylinder 30. but is normally rotated 
together therewith. 

Spline portion 50. spline ring 52 and box nut 
58 constitutes adjustment mechanism 60 for mov- 
ing stoppers 54 together in the axial direction of 
transporting grooves 24. By rotating box nut 58 
relative to cylinder 30. spline ring 52 is moved, 
whereby stoppers 54 are moved together. In this 
manner, the distance between annular slit 26 and 
the end of each stopper 54 can be adjusted. In this 
embodiment, the distance between annular slit 26 
and stopper 54 is set to be one third of the overall 
length of filter rod FO. 

Cutting drum 4 comprises pushing mechanism 
62 for pushing filter rod FO received in transporting 
groove 24 against the tip end of corresponding 
stopper 54. In the case of this embodiment, push- 
ing mechanism 62 is provided with nozzle ring 64 
attached to that end portion of cylinder 30 which is 
opposite to the end portion where adjustment 
mechanism 60 is located. Nozzle ring 64 is in 
contact with the end face of cutting drum 4. Eleven 
nozzle holes 66 are formed inside nozzle rihg 64 
such that they are an-anged at regular intervals in 
the circumferential direction of nozzle ring 64. One 
end of each nozzle hole 66 constantly commu- 
nicates with corresponding transporting groove 24. 

Control ring 68 is provided in contact with that 
end face of nozzle ring which is farmer from cutting 
drum 4. Control ring 68 is fixed to pressing ring 70, 
and this pressing ring 70 is movable in the axial 
direction of cutting drum 4 by means of a plurality 
of guide rods 76 supported by base plate 74. 
Guide rods 76 are arranged at regular intervals 
around the axis of rotatabie cylinder 30 though this 
arrangement is not illustrated. Compression coil 
spring 78 is wound around each guide rod 76 and 
is located between base plate 74 and pressing 
spring 70. Compression coil spring 78 urges press- 
ing ring 70, whereby nozzle ring 64 is pressed with 
a prescribed pressing fore . Uke control ring 43 
(Fig. 2) mentioned above, control ring 68 is fixed 
and is thus immovable when nozzle ring 64 is 
rcrtated in synchronism with cutting drum 4. There- 
fore, nozzle ring 64 rotates in sliding contact with 



control ring 68. ♦ * 

Arcuate air-jetting groove 80 is formed m that 
end face of control ring 68 which is in sliding 
contact with nozzle ring 80. Air-jetting groove 80 is 
5 so located as to correspond to air-jetting region J1. 
which is indicated in the illustration of cutting drum 
in Fig 1 . As can be understood from Rg. 1 . air- 
jetting region J1 is in the range which is. as viewed 
in the rotating direction of cutting drum 4. between 
,0 a point immediately after the supply position and a 
point immediately before the location of cutting 
blade 32. Air-jetting groove 80 is connected to 
pressurized air source 82. as is shown in Fig. 3. 
The above-mentioned pushing mechanism op- 
,5 erates as follows. After transporting groove 24 of 
cutting drum 4 receives filter rod FO. it is con- 
nected to air-jetting groove 80 through nozzle hole 
66 of nozzle ring 64, with the rotation of cutting 
drum 4. As a result, air is jetted from nozzle hole 
20 66 into transporting groove 24 holding filter rod FO 
Due to the air jet filter rod FO is moved in the axial 
direction of transporting groove 24 until its end 
abuts against the tip end of stopper 54. In this 
manner, filter rod FO is positioned in transporting 
25 groove 24. When filter rod FO thus positioned 
passes cutting blade 32. with the rotation of cutting 
drum 4. it is cut and separated into filter plug Fp 
(the length of which is 1/3 of the length of filter rod 
FO) and multiple-length plug Fbp (the length of 
30 which is twice that of filter rod FO). 

As is shown in Fig. 1. filter guide 34 of cutting 
dmm 4 is cut away not only at "36" but also at 
"84" This cutaway section (84) is located between 
cutting blade 32 and supply dmm 14. as viewed in 
35 the circumferential direction of cutting drum 4. 

Filter plug-receiving drum 86 is right below 
cutting drum 4. Receiving drum 86 Is in rolling 
contact with cutting drum 4 and its upper portion is 
located in cutaway section 84. Six filter plug-receiv- 
40 tng grooves 88 are formed in the circumference of 
receiving drum 86 such that they are arranged at 
the same intervals as those of transporting grooves 
24 of cutting drum 4. Receiving drum 86 rotates at 
the same peripheral speed as that of cutting drum 
45 4 but in the opposite direction. When receiving 
drum 86 rotates, its receiving grooves 88 come into 
alignment with respective transporting grooves 24 
of cutting drum 4. 

The sectional construction of receiving drum 86 
50 is shown in Rg. 3. Uke the case of cutting dmm 4, 
receiving dmm 86 is rotatably attached to fixing 
shaft 90 (which is supported at one end by base 
plate 74) by means of rotatabie cylinder 92. Shaft 
90 extends parallel to shaft 25 of cutting dmm 4. 
55 and cylinder 92 is rotatably supported with refer- 
ence to shaft 90 by means of a pair of beanngs 94. 

Receiving dmm 86 is located around one nd 
portion of cylinder 92. When receiving dmm 86 
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rotates, each receiving groove 88 come into aiign- 
ment with that region of transporting groove 24 in 
which annular slit 26 is located. 

Gears 96 and 98 are provided at those ends of 
cylinders 92 and 30 which are closer to base plate 
74, respectively. Gears 96 and 98 mesh with each 
other and constitute part of the mechanism which 
drives both cutting drum 4 and receiving drum 86. 

Receiving drum 86 is provided with transfer 
mechanism 100 for transferring only filter plug Fp 
from transporting groove 24 of cutting drum 4 into 
receiving groove 88. 

Transfer mechanism 100 has a plurality of 
axially-extending paths formed inside receiving 
drum 86. The axially-extending paths include a pair 
of paths 1 02a and a pair of paths 1 02b. Paths 1 02a 
are associated with two receiving grooves 88a 
which come in alignment with transporting grooves 
24 each holding filter plug Fp and multiple-length 
plug Fbp. while paths 1 02b are associated with two 
receiving grooves 88b which precede respective 
receiving grooves 88a in the rotating direction of 
receiving drum 86, As is clear from Fig. 1, two 
receiving grooves 88c and 88b exist between a pair 
of receiving grooves SSa since, as noted above, 
filter rod FO is supplied from supply drum 14 into 
every third transporting groove. It should be noted 
that a pair of receiving grooves 88b come into 
alignment with filter rod-holding transporting groove 
24, respectively after this transporting groove 24 
passes receiving drum 86 once. 

As is shown in Fig. 3. paths 102a and paths 
102b are open in the end face of receiving drum 86 
located closer to base plate 74. 

A pair of paths 102a communicate with respec- 
tive associated receiving grooves 88a through suc- 
tion holes 104. Each suction hole 104 is located at 
such a position that only filter plug Fp is sucked 
from transporting groove 24. That is, multiple- 
length plug Fbp is not sucked and remains in 
transporting groove 24. In short, each suction hole 
1 04 is located on that side of annular slit 26 which 
is located closer to stopper 54. as viewed in Fig. 3. 

Just like paths 102a, a pair of paths 102b 
communicate with respective associated receiving 
grooves 88b through suction holes 106. However, 
suction holes 106 of paths 102b are located, as 
viewed in Fig. 3, on both sides of annular slit 26. 
respectively; 

Holder 108 is provided in contact with that end 
face of receiving drum 86 in which paths 1 02a and 
102b are open. Holder 108 is slidable witti refer- 
ence to rotatable cylinder 92. As can be under- 
stood from Rg. 1, holder 108 Is a disk member 
—having a^pair of -arms-1 10-and^ 12-extending in the 
opposite directions. First and second adjusting rods 
114 are coupl d, at one end, to arms 110 and 112, 
respectively. First adjusting rod 114 is parall I to 



the axis of rotatable cylinder 92 and extends 
through base plate 74 in a slidable manner, where- 
by it is supported by base plate 74. Second adjust- 
ing rod 114 is parallel to the axis of rotatable 

5 cylinder 92 and Is threadably inserted into nut 
member 116 fixed to base plate 74. Second adjust- 
ing rod 1 1 4 is projected from nut member 1 1 6, and 
handle 118 is coupled to this projected end. By 
turning handle 118. both adjusting rods 114 are 

10 moved in their axial direction, so that holder 108 is 
moved along rotatable cylinder 92. 

As is shown in Fig. 1, one side of arm 112 and 
the other periphery of holder 1 08 continuous to that 
one side of arm 120 are formed as constituting 

15 guide face 120, by which cutaway section 84 of 
filter guide 34 Is compensated for. 

A circular depression is formed In that end face 
of holder 108 which faces receiving drum 86, and 
control ring 122 is arranged in that depression. 

20 Control ring 1 22 is prevented from rotating by 
stopper pin 124. but can be moved in the axial 
direction of cylinder 92. Compression spring 1 26 is 
an'anged inside the depression, af>d control ring 
122 is pressed against the end face of receiving 

25 drum by the urging force of compression spring 
126. That Is, receiving drum 86 rotates in sliding 
contact with control ring 122, 

Arcuate suction groove 128 is formed in that 
end face of control ring 122 which is in sliding 

30 contact with receiving drum 86, Suction groove 128 
is located such that it can communicate with the 
open ends of axially-extending paths 102a and 
102b and that it falls within suction region S2 
indicated in Fig. 1. The angle of suction region S2 

35 is predetermined, as viewed in the rotating direc- 
tion of receiving drum 86, with reference to the 
rolling contact point between cutting drum 4 and 
receiving drum 86. Suction groove 128 is con- 
stantly connected to pressure source 48 mentioned 

40 above. 

Transfer mechanism 100 mentioned above op- 
erates as follows. When transporting groove 86 
holding both filter plug Fp and multiple-length plug 
Fbp comes Into engagement with receiving groove 

45 88a of receiving drum 86, only filter plug Fp is 
sucked due to the suction in suction hole 104 
(which is connected to negative pressure source 48 
through path 102a and suction groove 128) and is 
therefore transferred from transporting groove 86 

50 into receiving groove 88a However, multiple-length 
plug Fbp remains in transporting groove 24 and is 
transported again to cutting blade 32. When 
multiple-length plug Fbp enters air-jetting region J1 
of pushing mechanism 62, it Is moved along trans- 

55 porting groove 24 for the distance con-esponding to 
the 1 ngth of filter plug Fp and abuts against stop- 
per 54. In this condition, multiple-! ngth plug Fbp 
passes cutting blade 32, wher by it is cut into two 
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filter plugs Fp. One of these two filter plugs Fp is 
carried in the same way as the above-mentioned 
transferred filter plug is carried. 

When transporting groove 24 holding two filter 
plugs Fp mentioned above comes into alignment 
with receiving groove 88b of receiving drum 86. the 
two filter plugs are transferred together from trans- 
porting groove 24 into recfeiving groove B8b since, 
at this time, the two suction holes 1 06 of receiving 
groove B8b are connected to negative pressure 
source 48 through axi ally-extending path 102b and 
suction groove 128. 

When multiple-length plug Fbp is transported 
to cutting blade 32, transporting groove 24 which 
holds multiple-length plug Fbp passes supply drum 
14. At this time, however, no new filter rod FO is 
supplied to that transporting groove 24 since sup- 
ply drum 14 supplies filter rod FO into every tfiird 
transporting groove and the number of transporting 
grooves 24 is set to be eleven, as noted above. 

As is shown in Rg. 1, filter plug-juxtaposing 
drum 1 30 is located under receiving drum 86. This 
juxtaposing drum has a plurality of filter plug-jux- 
taposing grooves (e.g.. twelve filter plug-juxtapos- 
ing grooves) 132 formed in the circumference 
thereof such that they are arranged at the same 
intervals as those of transporting grooves 24 or 
receiving grooves 88. 

Rfter plug-juxlaposing mechanism 134 is lo- 
cated between receiving drum 86 and juxtaposing 
drum 130. Juxtaposing mechanism 134 receives 
filter plug Fp from drum 86 and transfers it to 
juxtaposing drum 130. Juxtaposing mechanism 134 
also serves to juxtapose filter plugs Fp when it 
can'ies them. In this emtx)diment, juxtaposing 
mechanism 134 is constituted by filter plug-by- 
passing drum 136 which is in rolling contact with 
both receiving drum 86 and juxtaposing drum 130. 
In the circumf^ence of bypassing drum 136 eleven 
filter plug-bypas?ing grooves 138 are formed such 
that they are arranged at the same intervals as 
those of receiving grooves 88 and juxtaposing 
grooves 1 38. 

. Bypassing drum 136 rotates at the same pe- 
ripheral speed as that of receiving drum 86 but in 
the opposite direction. Ukewise, juxtaposing drum 
130 rotates at the same peripheral speed as that of 
bypassing drum 136 but in the opposite direction. 
Therefore, bypassing drum 136 rotates in such a 
manner that its bypassing groove 138 comes with 
alignment mtr^ both one receiving groove 88 of 
drum 86 and one alignment groove 132 of drum 
130. 

The rolling contact point between bypassing 
drum 136 and receiving drum 66 is located down- 
stream of suction region S2, as viewed in the 
rotating direction of receiving drum 86. 

Filter guide 140. which is similar in function to 



the above-mentioned filter guides, extends along 
the right circumferential region, as viewed in Rg. 1 , 
of bypassing drum 136. The upper end of filter 
guide 140 is located immediately before arm 112 

5 of holder 1 08, so as to prevent filter guide 1 40 from 
interfering with arm 112. while the lower end there- 
of is forked and enters the region of juxtaposing 
drum 130 without preventing rotation of drum 130. 
Bypassing drum 136 has suction region S3 

10 which is similar to suction regions S1 and S2 
mentioned above. Suction region S3 extends from 
the upper end of filter guide 140. passes the rolling 
contact print between bypassing drum 136 and 
receiving drum 86, and ends at a point immediately 

75 before the rolling contact point between bypassing 
drum 136 and juxtaposing drum 130. Juxtaposing 
drum 130 also has suction region 34. The angle of 
suction region S4 is predetemnined, as viewed in 
the rotating direction of juxtaposing drum 130, with 

20 reference to the rolling contact point between jux- 
taposing drum 130 and bypassing drum 136. Al- 
though not illustrated in the drawings, tiie construc- 
tions of suction regions S3 and 84 are similar to 
those of suction regions SI and S2 in tiiis embodi- 

25 ment. 

A description will be given as to how the 
above-mentioned bypassing drum and suction re- 
gions S3 and S4 operate. When eitfier groove 88a 
or groove 88b of receiving drum 86 comes into 

30 alignment with bypassing groove 138 of bypassing 
groove 136, one or two filter plugs Fp are reliably 
transferred from groove 88a or 88b into bypassing 
groove 138, due to the suction effect in suction 
region S3. Although tiiere is no filter guide from the 

35 rolling contact point between drums 4 and 86 to 
the rolling contact point between drums 86 and 
136, filter plug or plugs Fp are reliably held in 
receiving groove 88a or 88b, due to the suction 
effect in suction region S2. 

40 After transferred into bypassing groove 138 of 
bypassing drum 136, filter plug of plugs Fp are 
carried with the rotation of drum 138. When groove 
138 of drum 136 comes into alignment with jux- 
taposing groove 132 of juxtaposing groove 132. 

45 filter plug or plugs Fp are transferred from groove 
138 into groove 132. It should be noted that this 
transfer operation is performed In different manners 
between the case where one filter plug Fp is trans- 
ferred and the case where two filter plugs Fp are 

so transferred. 

In the case where only one filter plug Fp Is 
held in bypassing groove 138 of bypassing drum 
136, it is transferred into juxtaposing groove 132 
when groove 138 comes into alignment with groov 

55 132. In contrast to tiiis, in the case where two filter 
plugs Fp are held in bypassing groove 138, one of 
th m is transferred into juxtaposing groove 132, 
while the other is left in bypassing groove 138 and 
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is transported with the rotation of bypassing drum 
136. 

The transportation of the second filter plug (i.e., 
the filter plug to be left in bypassing groove 138) is 
performed by means of filter guide 140 of bypass- 
ing drum 136. As mentioned above, the lower end 
of filter guide 14-0 is forked. Prongs 140a of this 
forked portion are so arranged as to cause the 
second filter plug to be kept in bypassing groove 
138. in spite of the suction effect in suction region 
S4 of juxtaposing drum 130. 

Therefore, the second filter plug is kept in 
bypassing groove 138 and is transported, once 
more, with the rotation of bypassing drum 136. 
When it passes suction region J2 shown in Fig. 1, 
it is moved along groove 1 38 by the jetted air and 
is therefore positioned at the same location as the 
first filter plug (i.e., the filter plug already trans- 
ferred into juxtaposing groove 132) was positioned. 
Although not illustrated, the construction of suction 
region J2 is similar to the above-mentioned con- 
struction of suction region J1 of cutting drum 4. 
Each bypassing groove 138 of bypassing drum 136 
has a stopper which is either fixed or has a similar 
function to stopper 54 of air-jetting region J1. Due 
to the cooperation between such a stopper and 
suction region J2. filter plug Fp is positioned in 
each bypassing groove in the above-noted manner. 

When bypassing groove 138 holding the sec- 
ond filter plug Fp comes into alignment with jux- 
taposing groove 132 of juxtaposing drum 138 once 
again, the second Filter plug is transferred from 
groove 138 into groove 132. As mentioned above, 
bypassing drum 1 36 has eleven bypassing grooves 
138. Therefore, when the second filter is trans- 
ported once more, bypassing groove 138 holding 
the second filter plug comes into alignment with 
receiving groove 88c of receiving drum 86, not with 
receiving groove 88a or 88b. As a result bypassing 
groove 138 holding the second filter plug does not 
receive one or two new filter plugs Fp from drum 
86. 

As can be understood from the above descrip- 
tion, three filter plugs Fp obtained from one filter 
rod FO are eventually supplied to juxtaposing 
grooves 132 of juxtaposing drum 130. At this time, 
the second filter plug is supplied into the eleventh 
juxtaposing groove with reference to the juxtapos* 
ing groove of the first filter plug (i.e.. there are ten 
grooves between the groove of the first filter plug 
and ttie groove of the second filter plug). Likewise, 
the third filter plug is supplied into the eleventh 
juxtaposing groove with reference to the juxtapos- 
ing groove of the second fitter plug (i.e., there are 
ten grooves between the groove of the second fitter 
phjg and the groove of th third filter plug). More 
specifically, filter plug Fp and multiple-length plug 
Fbp obtained from on and the sam filter rod FO 



are transported such that multiple-length plug Fbp 
is delayed from filter plug Fp by the distance 
conresponding to eleven transporting groove 24 of 
cutting drum 4. This is because the number of 

5 grooves 24 of cutting drum 4 is set to be eleven, 
as mentioned above. Further, two filter plugs Fp 
obtained from the same multiple-length plug are 
transported such that one precedes the other by 
the distance corresponding to eleven bypassing 

70 grooves 138 of bypassing drum 136. This is be- 
cause the number of grooves 138 of bypassing 
drum 136 is set to be eleven, as mentioned above. 

Rg. 4 shows how three filter plugs Fp obtained 
from one filter rod are transported. In Fig. 4. refer- 

75 ence symbol FOi denotes the filter rod which is 
supplied to cutting drum 4 first of all. Rg. 4 also 
shows how three filter plugs Fp of each succeeding 
filter rod (FO2. FO3, ...) are transported. Each suc- 
ceeding filter rod is supplied to cutting drum 4 

20 such that one delays from its preceding one by the 
distance corresponding to three transporting 
grooves 24, that is, there are two transporting 
grooves t)etween the two transporting grooves 
which receive a filter rod. As can be understood 

25 from Fig. 4, three filter plugs Fp obtained from one 
filter rod FOn (n: a natural number) are followed by 
the respective filter plugs Fp obtained from suc- 
ceeding filter rod FOn*i by the distance corre- 
sponding to three grooves. As a result, filter plugs 

30 Fp are successively supplied into juxtaposing 
grooves 132 of juxtaposing drum 130, as is in- 
dicated by the solid lines in Rg. 4, at least after the 
last one of three filter plugs Fp obtained from filter 
rod FO1 is supplied to juxtaposing drum 130. 

35 Therefore, in the transportation path provided fol- 
lowing juxtaposing drum 130 (i.e.. the transportation 
path leading to a wrapping machine wherein two 
cigarettes and one filter plug are connected to- 
gether), filter plugs Fp are transported succes- 

40 sively. 

In Rg. 1, "T" indicated in the illustration of 
each drum represents the number of grooves. Fur- 
ther, the cut condition of a filter rod or a multiple- 
length plug is also indicated at some points of the 

45 transportation path shown in Rg. 1. 

The present invention is not limited to the 
embodiment mentioned above; it can be modified 
in various manners in accordance with the need. 
For instance, adjustment mechanism 60 for moving 

50 each stopper is not limited to the screw type men* 
tioned with respect to the above embodiment. Fur- 
ther, pushing mechanism 62 and transfer mecha- 
nism too do not have to utiliz jetted air or suction 
air they may be designed as mechanical means 

55 which mptoy transportation guides. 

Moreover, the number of grooves of cutting 
drum 4 or bypassing drum 136 need not be eleven. 
Even when that number is s t to be thirteen, suc- 
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cessive transportation of filter plugs Fp on jux- 
taposing drum 130 is achieved, as in the above 
embodiment. The manner in which filter plugs Fp 
are transported when cutting dmm 4 and bypass- 
ing dnjm 130 each have thirteen grooves is in- 
dicated by the one-dot-dash lines in Rg. 4. In this 
case, three filter plugs Fp obtained from each filter 
rod are transported such that one delays from 
another by the distance corresponding to thirteen 
grooves (i.e.. there are twelve grooves between the 
two grooves in which two successive filter plugs 
are held), and filter plugs Fp are successively 
supplied into juxtaposing grooves 132 o1 juxtapos- 
ing drum 130, as is indicated by the one-dot-dash 

lines in Rg. 4. 

The above embodiment was explained wtth ref- 
erence to the case where one filter rod is cut into 
three equal parts. However, the apparatus of the 
present invention can be adapted for handling filter 
rod FO which is twice as long as filter plug Fp, An 
apparatus, thus adapted, is schematically illustrated 
in Fig. 5. The apparatus illustrated in Rg. 5 is 
similar to that illustrated in Rg. 1. except for the 
construction of the take-out drum. Specifically, 
take-out drum 8a of the apparatus shown in Rg. 5 
comprises three take-out grooves 10. and filter rod 
FO is supplied into every second groove of sup- 
plying drum 14. i.e.. into every second transporting 
groove 24 of cutting drum 4. Since filter rod FO 
handled by the apparatus in Rg. 5 is twice as long 
as filter plug Fp, it is an equivalent of multiple- 
length plug Fbp mentioned in the above embodi- 
ment. Once it is cut with cutting blade 32. it is 
divided into two filter plugs Fp. so that no multiple- 
length plug Fbp is transported on cutting drum 4 in 
the case of the apparatus shown in Rg. 5. 

Rg. 6 shows how filter plugs Fp are trans- 
ported in the case of the apparatus illustrated in 
Rg. 5. As is indicated by the solid lines in Rg. 6, 
filter plugs Fp are eventually transported in succes- 
sion. The one-dot-dash lines in Rg. 6 indicate how 
filter plugs Fp are transported in the case where 
cutting drum 4 and bypassing drum 136 of the 
apparatus shown in Rg. 5 each comprise thirteen 
grooves. In this case as well, filter plugs Fp are 
eventually transported in succession. 

As Is apparent from the comparison between 
the embodiments shown in Rgs. 1 and 5. the 
apparatus of tiie present invention can change the 
number of filter plugs obtained from one filter rod 
by merely replacing the take-out dmm with a prop- 
er one. The other dmms need not be modified in 
accordance with this change. 

In th embodiments mentioned above, filter 
plugs are ev ntually supplied in succession. How- 
ever, the apparatus of th present invention can be 
adapted such that filt r plug Fp is supplied into 
every second juxtaposing groove 132 of juxtapos- 



ing drum 130, to thereby achieve the intermittent 
transportation of filter plugs Fp illustrated in Rg. 7, 
The construction for achieving this intemnittent 
transportation differs from the construction of the 
5 embodiment shown in Rg. 1 . in that cutting drum 4 
and bypassing drum 136 each comprise ten 
grooves and that take-out drum 8 comprises only 
one take-out groove 10. 

The intermittent transportation shown in Rg. 7 
w corresponds to the case where one filter rod FO is 
' cut into three filter plugs Fp. If it is intended that 
one filter rod FO be divided into two filter plugs Fp. 
then take-out drum 8b illustrated in Rg. 8 is em- 
ployed. This take-out drum 8b has only one take- 
rs out groove 10. as in the case shown in Rg. 7, but 
has a diameter different from that of supplying 
drum 14. Specifically, the diameter of take-out 
drum 8b is determined such that four supplying 
grooves 16 can be formed in the circumference of 
20 supplying drum 14 at the same intervals as those 
of supplying grooves 16 in the case of Rg. 7. 

Usually, the above-mentioned apparattjs for 
achieving intermittent transportation of filter plugs 
Fp is not used singly; a pair of such apparatuses 
25 are combined in practice, as is shown in Rg. 10. 
As is apparent from this Rgure, each filter-manu- 
facturing apparatus is of a type which produces the 
intermittent transportation of filter plugs Fp shown 
In Rg. 7, and juxtaposing dmm 130 of each ap- 
30 parattjs is in rolling contact with common large- 
diameter grooved drum 142. In the circumference 
of this grooved dmm. filter plug-arranging grooves 
(not shown) are formed at the same intervals as 
those of juxtaposing grooves 132 of each juxtapos- 
35 ing drum 130. Grooved drum 142 rotates at the 
same peripheral speed as that of each juxtaposmg 
drum 130. Rlter plug Fp is supplied from juxtapos- 
ing drum 130 of each apparatus into every second 
groove of drum 142. Therefore, successive trans- 
40 portation of filter plugs Fp can be produced, as is 
shown in Rg; 11. by locating juxtaposing drum 130 
of one apparatus such that it supplies filter plug Fp 
into those arranging grooves which do not receive 
filter plugs Fp fi-om juxtaposing drum 130 of the 
45 other apparatus. The constmction shown in Rg. 10 
is suitable for a wrapping machine which produces 
filter-tipped cigarettes at a high speed. 

To obtain a constmction for producing dual 
filter plugs, two filter-manufacturing apparatuses of 
50 Rg. 1 are combined, as is shown in Rg. 12. Dual 
filter plugs can be easily manufactured by sup- 
plying charcoal filter plugs from the apparattis Illus- 
trated on ttie right side of Rg. 12 and supplying 
plain filter plugs from the otti r apparattJS. In the 
55 apparatus processing charcoal filter plugs, cutting 
biad 144 Is provided for Juxtaposing dmm 130. so 
as to cut a charcoal filter plug into two half-length 
plugs Fh. These two half-length plugs are supplied 
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into the same arranging groove of drum 14-2 si- 
multaneously. The two half-length plugs are sepa- 
rated from each other by a predetermined gap 
when they are being conveyed toward the other 
apparatus. Such a gap can be easily produced by 5 
providing separation guide 146 on the circumfer- 
ence of grooved drum 142. By supplying plain filter 
plug Fp between two half-length plugs Fh, as is 
Shown in Rg. 13, a dual filler plug is obtained. 

The above embodiments were explained, refer- to 
ring to the case where one filter rod Is cut into two 
or three equal parts. However, one filter rod can be 
cut into a desirable number of parts in accordance 
with the need, and the number of grooves of each 
drum is determined on the basis of the number of is 
parts obtained from one filter rod. 

In the above embodiments, juxtaposing mecha- 
nism 134 is constituted by bypassing drum 136. 
However, filter plugs Fp can be juxtaposed by use 
of a known transportation drum which carriers filter zo 
plugs with a certain time delay. 

According to the filter-manufacturing apparatus 
of the present invention, the position of the stopper 
in each transporting groove of the cutting drum can 
be adjusted by the stopper adjusting mechanism. 2S 
Therefore, the distance between the stopper and 
the annular slit of the cutting drum can be adjusted, 
so as to obtain filter plugs of a desirable length 
from one filter rod. As a result, filter plugs of 
various sizes can be produced, without replacing 30 
the cutting drum or cutting blade and without ad- 
justment which may be required after such replace- 
ment In addition, since the stopper-adjusting 
mechanism is simple in construction, the entire 
apparatus is not complex. Further, the number of 35 
equal parts obtained from one filter rod can be 
easily changed with no need to replace a number 
of drums. 



Claims 

1 . An apparatus for manufacturing a plurality of 
cigarette filter plugs by cutting a cigarette filter rod, 
comprising: 45 
cutting means including: 

a cutting drum (4) rotatable in one direction, said 
cutting drum (4) having a plurality of transporting 
grooves (24) adapted to receive filter rods (FO) 
therein and formed In a circumference of the cut- so 
ting drum (4) at regular intervals such that axes of 
the transporting grooves (24) extend in the same 
direction as an axis of the cutting drum (4), said 
cutting drum (4) also having one annular slit (26) 
formed in the circumference of the cutting drum (4) 55 
such that the annular slit (26) extends across the 
transporting grooves (24); and 
one rotatable circular cutting blade (32), said cut- 



ting blade (32) having a circular edge extending 
into the annular slit (26): 

filter rod-supplying means (6) for supplying filter 
rods (FO), each of which is a few times as long as 
the filter plug (Fp), from a supply position, defined 
with reference to a circumferential direction of the 
cutting drum (4), into every n-th transporting 
groove (24) of the cutting drum (4) (n: a predeter- 
mined natural number); 

receiving means (100) for receiving the filter plug 
(Fp) from a transporting groove (24) of the cutting 
drum, said receiving means (100) including a re- 
ceiving drum (86) which is arranged at a receiving 
position located away from the supply position in 
the circumferential direction of the cutting drum (4) 
and is adapted to be in rolling contact with the 
cutting drum (4) such that the receiving dnjm (86) 
is rotatable in the opposite direction to that of the 
cutting drum (4), said receiving drum (86) having a 
plurality of receiving grooves (88a, 88b, 88c) which 
are formed in the circumference of the receiving 
drum (86) at regular intervals and adapted to re- 
ceive filter plugs (FO) and which have axes extend- 
ing in the same direction as an axis of the receiv- 
ing drum (86); 

transport means (136, S3) for transporting the filter 
plug (FO) received from the receiving groove {88a. 
88b) of the receiving drum (86); and 
filter plug-juxtaposing means' (130, 136) for jux- 
taposing the filter plugs (FO) transported by the 
transport means (104. 106). such that their axes are 
parallel to one another, 

characterized in that said apparatus further com- 
prises: 

a plurality of stoppers (54) located in the respective 
transporting grooves (24) of the cutting dmm (4) 
and movable in an axial direction of the transport- 
ing grooves (24); 

adjusting means (60) for adjusting the distance 
between each stopper (54) and the annular slit to a 
distance corresponding to the length of one filter 
plug (Fp) by moving the stoppers (54) in the axial 
direction of the transporting grooves (24) in associ- 
ation with one another, whereby the filter rod (FO) 
received in each transporting groove (24) of the 
cutting drum (4) passes the cutting blade (32) with 
the rotation of the cutting drum (4), so that the filter 
rod (FO) is cut into one fitter plug (Fp) and a 
multiple-length plug (Fbp) whose length is an in- 
tegral multiple of that of the filter plug (Fp); and 
pushing means (62) for pushing either the filter rod 
(FO) received in the transporting groove (24) of the 
cutting drum (4) or the multiple-length plug (Fbp) 
obtained by cutting the filt r rod (FO) against th 
corresponding stopper (54) along the transporting 
groove (24), at least wh n the filter rod (FO) or the 
multiple-length plug (Fbp) is transported from Vne 
supply position to the cutting biade (32), and in that 
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said receiving means (100) further includes transfer 
means (104. 106) for transferring, at the receiving 
position, one or two filter plugs (Fp) from the trans- 
porting groove (24) of the cutting drum (4) to the 
receiving groove (88a. 88b) of the receiving drum 
(86) and for permitting the multiple-length plug 
(Fbp) to be held in the transporting groove (24) of 
the cutting drum (4). in order for the multiple-length 
plug (Fbp) to be transported again to the cutting 
blade (32) with the rotation of the cutting drum (4). 

2. An apparatus according to claim 1. char- 
acterized in that: 

each transporting groove (24) of the cutting drum 
(4) IS open at least in one end face of the cutting 
drum (4); 

each stopper (54) has a first end extending along 
the corresponding transporting groove (24) toward 
the annular slit (26) and a second end projected 
from the end face of the cutting drum (4); and 
said adjusting means (60) includes: (a) a holding 
member (52), located on the side of the end face 
of the cutting drum (4), for supporting the second 
ends of the stopper (54). said holding member (52) 
being rotatable together with the cutting drum (4) 
and being movable in an axial direction of the 
cutting drum (4); and (b) moving means (50. 56. 
58) for moving the holding member (52) in the axial 
direction of the cutting drum (4). 

3. An apparatus according to. claim 2. char- 
acterized in that: 

said holding member (52) includes a disk coaxially 
arranged with the cutting drum (4); and 
said moving means includes a screwed portion (56) 
formed in an outer circumference of the holding 
member (52). and a nut member (58) threadably 
fitted around the screw portion (56) and pernnitting 
the holding member (52) to move in the axial 
direction of the cutting drum. 

4. An apparatus according to claim 3, char- 
acterized in \hat: 

said cutting drum (4) includes a fixing shaft (30) 
coawaJly projecting from the end face of ttie cutting 
drum (4) and having a spline portion (50) on an 
outer periphery thereof; 

said disk (52) is in engagement with the spline 
portion (50) of the fixing shaft (30); and 
said nut member (58) is mounted on the fixing 
shaft (30) and is rotatable witii reference to said 
cutting drum (4). 

5. An apparatus according to claim 1, char- 
acterized in tiiat 

each transporting groove (24) of said cutting drum 
(4) has an open end which is located opposite to 
tiie corresponding stopper (S4) and is open in a 
second end face of the cutting drum (4); and 
said pushing means (62) includes air-jetting means 
(66, 68« 82) for jetting air from the open nd of 
each transporting groove (24) toward t\ corre- 



sponding stopper (54). 

6. An apparatus according to claim 1. char* 
acterized in tiiat said transfer means includes suc- 
tion means (104, 106) for permitting only the filter 

5 plug (Fp), obtained by cutting tiie filter rod (FO) in 
the transporting groove (24), to be transferred from 
the transporting groove (24) into the receiving 
groove (88a, 88b) of the receiving dnjm (86). 

7. An apparatus according to claim 6, char- 
70 acterized in that said suction means includes: 

at least one suction hole (104) for sucking only the 
filter plug (Fp), said one suction hole (104) being 
open in bottoms of those receiving grooves (88a) 
which, with rotations of both the cutting drum (4) 
76 and receiving drum (86). come into alignment with 
transporting grooves (24) holding the filter plug (Fp) 
and the multiple-iengtii plug (Fbp); and 
a negative pressure source (48) for sucking air 
from the suction hole (104). 
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